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Refinement 

R[F 2 > 2a(F 2 )] = 0.034 4 restraints 

wR(F 2 ) = 0.088 H-atom parameters constrained 

5 = 1.06 Ap max = 0.32 e A; 3 

2259 reflections Ap mi „ = -0.27 e A~ 3 

137 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


04-H4-01' 


0.82 


1.71 


2.5314 (14) 


176 


N1-H1B-02" 


0.89 


1.87 


2.7546 (16) 


176 


N1-H1C-04' 


0.89 


2.25 


2.8702 (15) 


127 


N1-H1C-02" 1 


0.89 


2.25 


2.9313 (15) 


133 


N1-HL4- 03 


0.89 


1.91 


2.7848 (15) 


166 


C3-H3A- ■ 03 


0.93 


2.55 


3.2599 (18) 


134 


Symmetry codes: fi) 


— x, y — \,—z- 


- |; (ii) x, y - 


1, z; (iii) x, —y + §, z — |. 





In the title molecular salt, C 6 H 7 C1N + C3H 3 04~, the compo- 
nents are linked by N— H- ■ O and O— H- • O hydrogen 
bonds, leading to a two-dimensional network parallel to the be 
plane. Weak C— H- ■ O interactions are also observed. 

Related literature 

For the structures and properties of related compounds, see: 
Chen et al. (2001); Wang et al. (2002); Xue et al. (2002); Huang 
et al. (1999); Zhang et al. (2001); Ye et al. (2008). 



,o 

HOOC /- 

C c' 

H 2 ^ 
O 



V = 993.4 (2) A 
Z = 4 

Mo Ka radiation 
jtt = 0.38 mm -1 
T = 153 K 

0.10 x 0.05 x 0.05 mm 



6935 measured reflections 
2259 independent reflections 
1985 reflections with / > 2o(T) 
Ri„, = 0.025 




Experimental 

Crystal data 

C 6 H 7 C1N + C 3 H 3 04 _ 
M r = 231.63 
Monoclinic, Pl^/c 
a = 12.8272 (19) A 
b = 9.2273 (10) A 
c = 8.4114 (13) A 
j3 = 93.809 (2)° 

Data collection 

Rigaku Mercury CCD 
diffractometer 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2005) 
Tmin = 0.910, r max = 1.000 



Data collection: CrystalClear (Rigaku, 2005); cell refinement: 
CrystalClear; data reduction: CrystalClear, program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This work was supported by a start-up grant from Southeast 
University, China. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BX2414). 
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4-Chloroanilinium 2-carboxyacetate 

Min-Min Zhao 

Comment 

Simple organic salts containing strong intramolecular H-bonds have attracted an attention as materials which display 
ferroelectric-paraelectric phase transitions (Chen et al, 2001; Huang et al, 1999; Zhang et al, 2001). With the purpose 
of obtaining phase transition crystals of organic salts, various organic molecules have been studied and a series of new 
crystal materials have been elaborated (Wang et al, 2002; Xue et al, 2002; Ye et al. ,2008). Herewith, we present the 
synthesis and crystal structure of the title compound, 4-chloroanilinium 2-carboxyacetate. 

In the title compound (Fig. 1), the bond lengths and angles have normal values. The asymmetric unit contains one 4- 
chloroanilinium cation and one 2-carboxyacetate anion. The protonated N atom is involved in strong intramolecular N — 
H-0 hydrogen bonds with the N-0 distances of Nl— H1A-03 = 2.7848 (15)A; Nl— H1B-02 = 2.7546 (16)A, Nl— 
H1C-02 = 2.9313 (15)A and Nl— H1C-04 = 2.8702 (15)A. The N— H-0 and O— H-0 H-bonding interactions 
connected the components into a 2D network parallel to the fee-plane. A weak non-classical intermolecular C3 — 
H3A-03 interaction is observed , Table 1. 

Experimental 

The malonic acid (10 mmol), 4-chloroaniline (10 mmol) and ethanol (50 mL) were added into a 100 mL flask. The 
mixture was stirred at 333 K for 2 h, and then the precipitate was filtrated out. Colourless crystals suitable for X-ray 
diffraction were obtained by slow evaporation of the solution. 

Refinement 

All the H atoms attached to C atoms were placed into the idealized positions and treated as riding with C — H = 0.93A 
(aromatic) and C — H = 0.97 A (methylene) with £4„(H) = \ 2U eq (C), The H atoms based on N and O were placed into the 
calculated positions with the H— N = 0.89A and H— O = 0.82A and refined with C/ feo (H) = l.5U eq (N and O). 

Computing details 

Data collection: CrystalClear (Rigaku, 2005); cell refinement: CrystalClear (Rigaku, 2005); data reduction: CrystalClear 
(Rigaku, 2005); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 
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Figure 1 

A view of the asymmetric unit with the atomic numbering scheme. The displacement ellipsoids were drawn at the 30% 
probability level. 

4-Chloroanilinium 2-carboxyacetate 



Crystal data 

C 6 H 7 C1N + -C 3 H 3 (V 
M r = 231.63 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 12.8272 (19) A 
b = 9.2273 (10) A 
c= 8.4114(13) A 
P = 93.809 (2)° 
V= 993.4 (2) A 3 
Z=4 

Data collection 

Rigaku Mercury CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
Detector resolution: 13.6612 pixels mm 1 
CCD profile fitting scans 
Absorption correction: multi-scan 

(CrystalClear; Rigaku, 2005) 

r mm = 0.910, r max = l.ooo 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.034 

wRiF 1 ) = 0.088 

S = 1.06 

2259 reflections 



F(000) = 480 
D x = 1.549 MgnT 3 
Mo Act radiation, 1 = 0.71073 A 
Cell parameters from 2259 reflections 
6 = 2.7-27.5° 
= 0.38 mm" 1 
T= 153 K 
Block, colourless 
0.10 x 0.05 x 0.05 mm 



6935 measured reflections 
2259 independent reflections 
1985 reflections with/> 2o(I) 
R mt = 0.025 
= 27.5°, 6 

mm I 



h = -16— >16 
k = -9->ll 
/ = -10^-10 



137 parameters 
4 restraints 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 
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Hydrogen site location: inferred from w = ll[a\F 2 ) + (0.047 IT 3 ) 2 + 0.2506P] 

neighbouring sites where P = (F a 2 + 2F 2 )/3 

H-atom parameters constrained (A/<r) max < 0.001 

A/w = 0.32 e A~ 3 

Apmm = "0.27 e A" 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , 
conventional R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


£-^iso*/£/eq 




Cll 


0.58798 (3) 


0.24099 (5) 


0.04636 (6) 


0.03142 (14) 




01 


0.05355 (8) 


0.92647 (10) 


0.25990 (11) 


0.0154 (2) 




02 


0.12165 (8) 


1.07190(10) 


0.45291 (12) 


0.0164 (2) 




03 


0.16242 (8) 


0.58923 (10) 


0.41276 (12) 


0.0176 (2) 




04 


-0.00722 (7) 


0.64921 (10) 


0.40573 (11) 


0.0150(2) 




H4 


-0.0212 


0.5744 


0.3562 


0.022* 




Nl 


0.16273 (9) 


0.31425 (13) 


0.27635 (14) 


0.0144 (3) 




H1A 


0.1611 


0.3942 


0.3353 


0.022* 




H1B 


0.1469 


0.2379 


0.3348 


0.022* 




H1C 


0.1165 


0.3220 


0.1930 


0.022* 




C9 


0.09274(11) 


0.67518 (15) 


0.43794 (15) 


0.0125 (3) 




C7 


0.09565 (10) 


0.95030 (15) 


0.39848 (16) 


0.0119(3) 




C4 


0.26723 (10) 


0.29563 (15) 


0.22045 (15) 


0.0137(3) 




CI 


0.46232 (12) 


0.26233 (17) 


0.11081 (19) 


0.0203 (3) 




C8 


0.11608 (11) 


0.82132 (15) 


0.51033 (16) 


0.0139(3) 




H8A 


0.1889 


0.8233 


0.5495 


0.017* 




H8B 


0.0743 


0.8332 


0.6014 


0.017* 




C6 


0.39676 (12) 


0.14367 (17) 


0.11557 (19) 


0.0217(3) 




H6A 


0.4186 


0.0533 


0.0817 


0.026* 




C5 


0.29804 (12) 


0.16053 (16) 


0.17131 (17) 


0.0186 (3) 




H5A 


0.2532 


0.0816 


0.1755 


0.022* 




C2 


0.43096 (12) 


0.39847 (17) 


0.15827 (18) 


0.0206 (3) 




H2A 


0.4755 


0.4776 


0.1531 


0.025* 




C3 


0.33224 (11) 


0.41483 (16) 


0.21357 (17) 


0.0174 (3) 




H3A 


0.3098 


0.5054 


0.2459 


0.021* 




Atomic displacement parameters (A 2 ) 




JJU JJll 


U 33 


JJ12 


U 13 


U 23 


Cll 


0.0211 (2) 0.0287 (3) 


0.0460 (3) 


0.00583 (15) 


0.01430 (18) 


0.00397 (18) 


01 


0.0212 (5) 0.0124 (5) 


0.0121 (5) 


0.0001 (4) 


-0.0013 (4) 


-0.0001 (4) 


02 


0.0213(5) 0.0111(5) 


0.0167 (5) 


-0.0022 (4) 


0.0002 (4) 


-0.0015 (4) 
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/""\0 A A1 HA /C\ 

03 o.oi /y (3) 


n nm /C\ A AO 1 A /c\ 

0. 01j1 (j) O.Oziy (3) 


A AAO 1 i A\ 

O.OOzl (4) 


A AA1 A {A \ 

0.0030 (4) 


A AAO 1 {A \ 

— 0.00z3 (4) 


U4 0.0103 (3) 


AA1AO/C\ AA1*71 /C\ 

0.010s (3) 0.01 /I (3) 


A AAAO / A\ 

O.OOOz (4 J 


A AA1 A / A\ 

— O.OOly (4) 


A AA1 O ( A\ 

—0.001 6 (4J 


XT 1 A A 1 A "5 

JN1 (J.014J (3) 


a ai o^ /£\ a aui 
O.Olzo (0) O.Olol (0) 


A AAAA / A\ 

0.0000 (4) 


—0.0003 (3) 


A AA 1 A (A \ 

—0.0010 (4) 


/^n a ai T7 /^a 
cy 0.01 / / (0) 


A A1 1 1 (H\ A AAO£ /£\ 

0.0113 (/) O.OO00 (0) 


A AAAO /C\ 

O.OOOz (3J 


A AA n (CA 

O.OOlz (3) 


A AAO. O /CA 

0.003Z (3J 


/~"7 a ai fit /*;\ 
C / 0.0103 (0) 


A A1 O £ /*7\ A A1 OA 

o.oizo (/) o.oizy (0) 


A AA 1 1 /C\ 

0.0013 (3) 


A AAOO /C\ 

O.OOzo (3) 


A AAAC /C\ 
— 0.0003 (3J 


C4 0.0141 (6) 


A A1 A z_7 (H\ A A1 OO /z_~\ 

0.0146 (7) 0.0122 (6) 


A A A 1 O / C\ 

0.0012 (5) 


A AAAC /C\ 

-0.0005 (5) 


A AAAO /C\ 

0.0002 (5) 


^1 U.UlJ^t \ / ) 


n ex\ n m?^ ti\ 

U.UZJJ) ^oj U.UZZ J ^/J 




0 004^ (f.\ 
U.UU4J ) 




C8 0.0164 (6) 


0.0122 (7) 0.0126 (6) 


0.0007 (5) 


-0.0011 (5) 


-0.0008 (5) 


C6 0.0251 (8) 


0.0154 (8) 0.0249 (8) 


0.0049 (6) 


0.0032 (6) 


-0.0008 (6) 


C5 0.0205 (7) 


0.0142 (8) 0.0210 (7) 


-0.0005 (5) 


0.0000 (6) 


-0.0006 (5) 


C2 0.0187(7) 


0.0187 (8) 0.0245 (8) 


-0.0026 (6) 


0.0028 (6) 


0.0023 (6) 


C3 0.0187 (7) 


0.0131 (7) 0.0203 (7) 


0.0011 (5) 


0.0003 (6) 


-0.0016(5) 


Geometric parameters (j 


I, °) 








Cll — CI 


1.7455 (16) 


C4 — C5 




1 O "7 A /O \ 

1.379 (2) 


Ol — C7 


1.2709 (16) 


C4 — C3 




1 TO/I /o\ 

1.384 (2) 


02 — C7 


1 O /I O O / 1 *7\ 

1.2488 (17) 


CI — C6 




1 OOO /o\ 

1.383 (2) 


03 — C9 


1 OOOO / 1 "7\ 

1.2238 (17) 


CI — C2 




1 O O /O \ 

1.386 (2) 


04 — C9 


1.3149 (16) 


/" 1 0 T TO A 

C8 — H8A 




A ATAA 

0.9700 


04 — H4 


A O O A A 

0.8200 


C8 — H8B 




A AT A A 

0.9700 


Nl— C4 


1.4598 (17) 


C6— C5 




1.388 (2) 


Nl— H1A 


0.8900 


C6— H6A 




0.9300 


Nl — H1B 


A O A AA 

0.8900 


C5 — H5A 




A AT AA 

0.9300 


XT 1 TT1 

Nl — H1C 


A O AAA 

0.8900 


C2 — C3 




1 OO/" /o\ 

1.386 (2) 


C9 — C8 


1 C A 1 C / 1 A\ 

1.5015 (19) 


C2 — H2A 




AAO A A 

0.9300 


C7 — C8 


1 CO OA / 1 0\ 

1.5289 (18) 


/"• 0 T TT A 

C3 — H3A 




A AT AA 

0.9300 


/~ir\ /"v a TT A 

C9 — 04 — H4 


1 1 C O 

115.8 


C9 — C8 — C7 




11C OC 

115.35 (11) 


f • a \ti TT1A 

C4 — Nl — HI A 


109.5 


/^A /~i O TTO A 

C9 — C8 — H8A 




108.4 


• /I XT 1 TT1 n 

C4 — N 1 — H1B 


1 AA C 

109.5 


r^n f ' O TTO A 

C7 — C8 — H8A 




1 AO A 

108.4 


TT1A \T1 TT1 T~» 

H1A — Nl — H1B 


1 AA C 

109.5 


f < i\ #—10 T TOT* 

C9 — C8 — H8B 




1 AO /I 

108.4 


/" < J XT 1 T T 1 Z"' 

C4 — Nl — H1C 


109.5 


C7 — C8 — H8B 




108.4 


T T 1 A XT1 TT1 Z -1 

H1A — N 1 — H1C 


1 AA C 

109.5 


TTO A i~ ' O TTOn 




1 AO" C 

107.5 


IT] 1~) XT 1 TT 1 f"* 

Hlb — JN 1 — H1C 


109. 5 


CI — Co — C3 




iin /t/i\ 
1 19. 4z (14) 


03 — C9 — 04 


124.03 (13) 


Z^ 1 1 f ^ /. ttz: A 

CI — Co — Ho A 




1 on 0 

120.3 


03 — C9 — C8 


101 Z' A / 1 O \ 

121.60 (12) 


C5 — C6 — H6A 




120.3 


04 — C9 — C8 


114.37 (11) 


C4 — C5 — C6 




11AOC/1/1\ 

119.25 (14) 


r\^t r*n t^iA 
02 — C / — 0 1 


125.35 (12) 


C4 — C5 — H5A 




1 on /i 
120.4 


Z" V"^ /~"7 Z" 1 0 

02 — C7 — C8 


116.31 (11) 


C6 — C5 — H5A 




120.4 


Ol — C7 — C8 


110 O/l / 1 ON 

118.34 (12) 


CI — C2 — C3 




110 A A / 1 /I \ 

118.99 (14) 


C\ CA C~K 


1Z1.JO V / 


V 1 A 1 1 _ . \ 




1ZU.J 


C5— C4— Nl 


119.37(12) 


C3— C2— H2A 




120.5 


C3— C4— Nl 


119.25 (12) 


C4— C3— C2 




119.60(13) 


C6— CI— C2 


121.38 (14) 


C4— C3— H3A 




120.2 


C6— CI— Cll 


119.71 (12) 


C2— C3— H3A 




120.2 


C2— CI— Cll 


118.91 (12) 
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Hydrogen-bond geometry (A, ") 



T\ TT A 


D — H 


TT A 




T\ t T A 

D — ti—A 


04— H4-01' 


0.82 


1.71 


2.5314(14) 


176 


Nl— Hlfi-02 il 


0.89 


1.87 


2.7546 (16) 


176 


Nl— HlC-04 i 


0.89 


2.25 


2.8702 (15) 


127 


Nl— HlC-02 i " 


0.89 


2.25 


2.9313 (15) 


133 


Nl— HU-03 


0.89 


1.91 


2.7848 (15) 


166 


C3— H3^-03 


0.93 


2.55 


3.2599 (18) 


134 



Symmetry codes: (i) -x,y-\l2, -z+1/2; (\\)x,y-\,z\ (iii)x, -y+3/2, z-1/2. 
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